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(57) Abstract: 



PURPOSE: A method and an apparatus for optimizing 
a seek track in a sine seek servo hard disk drive are 
provided to execute a stabilized servo mechanism to 
prevent seek over-run. 

CONSTITUTION: A hard disk drive(10) includes a disk 
(12), a spindle motor(14), a transducerd 6), an 
2 actuator arm(24), and a controller. The spindle motor 
rotates the disk. The transducer records information on 
the disk and read information from the disk. The 
actuator arm moves the transducer across the surface 
of the disk. The controller determines a seek length 
ranging from the first track to the second track and, if 
required, decides seek time and scale seek time for 
seek based on the seek length in response to a speed 
error between a calculated speed and a designed 
speed with respect to the seek length. The controller 
controls the transducer to move from the first track to 
the second track across the surface of the disk. 
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£22} &Bet £3 

£ 1^ S §*9£J o>£ Cl^a ££[0|M2J ^£ °J ™^£0IP. 

£ 2fer or£ HaiOI^M XllOior^ £PI A|^g£| s]^£0|C}. 

£ 3S P^a ££f0IH°J AIM XII 01 Al^gSI SJ^£0IQ. 

-£ 4a-4cfe Afoi Hfgoj AI3HJ 3^£, ^£ ^ ^ XI ?JI^£| SOI^Cf. 

£ 5^ S gt3°| SJ 6tA| Oil CHI M SS2| SSEOICK 

£ 6£ S tt€2| gi £A| 041 CHI 0}^ 2S§5fe °M£0|Ch 

£ 7e s s*ssi a mm oil oil ^lan atoii e^i* aib ai&« sesspi ^ ^s<7oo)sn -msoici. 



^^^/ 4' 4/ a' 



g mgo °jah*HO| p^B £^01^011 50^^ s§| §[ c p^. 3 £Ef0IH AH M £ 3HGAPPI 

^ gra, sxi » e= ^hoii ae* 5ioi cf. 

^£ CI ^3 £^0|^^ HSofb BS! £fer *S^2| Q±B 2*2*21 ^Xl o[2 flSFAIS2£Ml §51 gj 

M ^ ^4-21 XPI SSPI (magnetic transducer )HI§ S»8H2 SACK 01 iSb ^£> h £^ LH0II ^xlt[ ^^sj ahq 
5 LHCHI 2I^I2£ 5°££JCH 2iCf. P^H2| 2f 531 ?fMi£l 91X1© *!s3h SACK ^3£i2!©£ «a*© e§«so| 
imSfe ^£!CH(cyl inder)Ef SslCf. 3£H£S 2* ^gjQH £2011 2Jo r 01 §2|£)3|£ £hO. 

^ v ESPK transducer)^ 21^2^ oj|£ CH &'M£I (HGA:Head Gimbal Assembly )0il ^£J£!CH 2i = ^dfOICH Uf 011 m 

ms\0\ 2iCI. 2* 511 £ gg CH£JMEI^ ^^OilOIEH S0|| ¥*fS0i SICf. ™*0j|O|EI SOI^ (voice coi I ) a El 

a sjm ^gsfb omui^N o\&w^\o\\ &j§£i3ii sixie aoi^ sack s r £ p^a £d r oi«^ 21^125 

H0l^ 3gJ £EH§ 01 3| A| 31 2#B giSIb * ^§1^1 01313 S0|^ ^ £Ei^ ^ 

#oiioia sjSAi3i ^i^3iee u^b(m)2j ssi 3^ny oisAi^ja. 

S2I 3|^o^U ££r §ii (TH , 6^£ C\±B £af0|«^ ^^3|M §f ^ CH Oil AH DfE ^&1CH^ 0I^A|3|3| A|3 
^Sir 3r^^0| A|3 ¥&! £^011 S0|^ 3^ SEife: &&J\mm CI ^3 SSOilAH AH^^ ^&!CH ^x|^ 

0ieA|3|^ a^oji o|o^ 0I3I9CL E§ta^ SEe^ ^^3|3F ^^i CH o,^j o. eawoj gojog OI^API^ 

H§5^ AH 5 

CI ^3 £E^0l«M^ ^^3|g 3rS A| Oil §»eh ^xl^ 0I^A|3|3| ?!6r01 a-a (bang-bang) XII Oj ^HEI§ 
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m o\gmo. ^-^ mch o\mm Mgms= aib s\m 2#i wm°\ a^uoicl M^m^it, =? 

mwtz ^w^ g^2\ n^wm ssofi aitecii. 01^ me o^meioiiah }i3ti^°] ^mah ^ x> 
2 ^m^^ }|3I3£J ?g&± se$= o\&mz\mm oi^iai^d. oi^ &oj &iokh s^^ei inoi^, simxi a- 

31 0121- o|§ A|^§ S2H8*aO. eBHSI ^I^HJ =?gIIK)|| g*!^ C|^B^¥6I 



e ^goi oiMWofe Jiass ^xjise oHSoPi simoi afE ci^b e^oi2°i m&i\m aib ssoii 

e&moi aib ijois isam, aib iJoioii chskh ^££f g3« ^e°j xh oi chi 21 & ^£ chi&is &§6i 

B, £1#S ^E Oil BH 2i£l H 2 1 Oil &g6KH AIB 2tH^ XUI °1§@ Ai2 Dil3iUgM ^£UI3| ?|© ^ 

g. SXI §J 12^ EH e= 3E1 XnS3ti=CII 2AQ. 



£j\ j\mm bsspi ^moi e ^soii s\® sfE ci^a h^oih^ see 3fe Q±B. &3| ci^bm sisai 

2 EH , CI^BOii §21 ^If6f2 U^B^¥E! §21 ^ CH ^ 4^ £U = SSPI, §21 £^:>IM & 

31 L\±B2} 5 3i oieAI^I^ ^*0||0|EH ^ ^ I1§^2£?£1 X||2M§«2^ AlBote Oil gS^OI, H1 1 

M^SS^EH XHI2M^7»X|2| AIB SOIS S§6H2. HfimCfS AIB gJOIOII Cfl§[ 31 £19 ^2 ^ £31 ^£ AhOISJ ^2 

oiiehoij e&moi &3i aib ^oi oil e^© aibm *ie aib aizi, aib aizis iSof2, :>^e oigm 

01 Xj|1M^£^¥EH Xj|2M*«2^ a 0 | ci ^3 3 3i ^^§l£H Ah^| 0 |§A|9|£« HICHote E§I^i S&S" 

^>oi cie ^t^^ mmm ^^o^i ^lohoi s ^soii sj§[ aib xhich ^xh aiboii cusi- ^xh ahs^ 

AhO|2J AIB ^OIM l§6fb &^l, ^XH AH^^ £^JIS 0ISAI5PI ^lt[ AIB A| 21 It l§5fe 

b^i, ifioms, aib ^oi oil o\m ^ii^s ^£2h ^^11 M0121 oil en chi m&mo\ aib aizim sgsfb 

^ AIB ^01 ^ AIB A| 21 CHI 941 ^ S 0|g6h01 ^IH §^25¥9 AH 5=.^ ^^{^^ Ah^| qa 3 n 2i j\ 

&z±3\w oisai^i^ ^^^ioii ^^oiioiei ch^iai^i^ b^iim sssi ^§^s t^a. 
4^1 s om nwm %go[D\ $\mo\ s ^soii si^h aib xhi ch hsbu xiim^ ei^boiiah ^i^oiioiEi ^ 

Oil a^^lM E|^B2J S^M Pf^iiai 0|§A|3|^ ^^A|3|^ g^Ei H^B^M g^Ei 

01 g OH ^1 Oil SiCHAH , ^JH AlBOil ^XH M^HI AH^^ A ^ 0 |oj A |B ^OIM ^§6fb X||1 g^EI 

^h^tl 553^ 3^, SXH M^o^^Ei AH^^ M^o^ ^^^IM 0|§A|3|9| $\m A|B A|^M ^§5fe XHI2 g^EH 
^^B^ BH, ^fiohEIS, AIB S0|0|| CHe[ ?ll6i@ ^£21- ^^11 ^£ AhOI^I ^£ CHI BH Oil m^o\0\ A|3 
AIZIM 5§ofb XII 3 g^EH H^B^ BH ^ A|3 H 01 ^ AIB AlZfOII 911 ^ S 0|goF01 ^ 

XH M^o^¥EH AH^^ s^H^ ^>0| CI^B S2i ^^PIS OlMAI^Ife £^1011 ^^OilOIE-i &m 

d^l A|3|fe X1I3 g^Q 2H1 £gHi ^S2^ elEf. 

S iTSa ofH U^B H^OIHOil CUSi- B o f g, Sx| §J g^EI H^B^M ^ ^S°J ^ ^A| Oil Oil AH, U 

^B H^0I2^ 331 ^ CI^B, CI^BM U2AI5I^ ^E!M SEH ^ Ur^BOil §21 D\^oWU SE^ CI^B^^ 
E\ §21 %\0\mo\ Ui^ ^^^IM S^t^Cf. ^^^1^ 511 H §^ CH ^jMEl (HGA:Head Gimbal Assembly) Oil S^jgOi <&tz 
^EFOICH LHOil et^£IO^ 91Q . oilH OiAjlMEl^ EI^B ^SSBH ^^^IM OI^AI^ ^ 5ij^01IO|EH ^ 

Oil ¥^ V £ICH 2iEf. 9!»*0||0|EI &3I- ^^^|2| Ol^g ^MM^ Oil 2\Z\0\ M0\&O. 

2§Idib AIB ¥&HI AH2 XJlOi ¥&0il CQ-EfAi ^XH e^o^ ¥Ei AH^^ ^^H^ OI^AI^Ef. AIB 
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M2h Sliyb XII1M^2^¥Ei J!l2M^J>rX|2| AIB 1J0IM l§i 4^ 212D1 . A|B ^01 Oil CHe* 31l<y@ ^221- ^^1 
^2 Ah 01 a ^2 CHI cH CHI g&orOi AIB AIZ1M 5§6^ ( 3^2 ^l^e OlgoKH °*XH ^2^¥Ei AHSS M^2§ 

u±b R&m ^ssa e^ie oisaisis* ^cnioia xiioi^a. s g^ssi a mm ohoiiah, ?ii*^ ai- 

2] W^2\ 3 r ^2 9-II30IP. 3r^2 903© ffl-ffl (bang-bang) I?r^2 9113 ag QB i*EHM ^2 aid. 

S£¥sO|| 2|6r01 £CI AIIMSrE! 2 1S 6r2 CI^B 2£r0l^(10)2| =?gm £01 ^P. 2£rO|«(10)fe 29(14) 
Oil 2JSF04 SJ2£I^ 3CH2 5H42J XPI CI^3(12)M S»»H 21P. 2£r0|«(10)b CI ^3 S3 (18)011 aiSSIHI ?IXI 
S ^^^l(16)M 2e* 5^6f2 21P. 

2^1(16)^ 2t2*2\ p^3(i2)2i xw\m ^x\mn ximM^^^m siaorfe p^3(i2)oiiah §ai ^>iu ?\mm ^ 

ad. ££OI(16)^=r 2f CI ^3 He (18)011 SSEIOI 21P. 01^ B^SJ S1K?I(16)£ 2A|£J01 ^S£iO] 21X1 

°h oife ci^b(i2)m »»ai3pi &&?\& p^a(i2)si xwm &xm?\ mm spis &&?\^ oi 

¥CHX1 21P3 OI6H£]CHOt e*P. g^l§ £SPI£r XPI XI»(MR : Magneto-Resistive) ^JfS¥H ?££ICH £!E|. 

B!«K?l(16)fe i?£rO|EH(20)0|| et^SIOl H 4^ 21Q. fit Er 01 CH (20)1= ££OI(16)£f CI £3 5S( 18) ArOIOil S3I HilCHii 
(air bearing)^ ^£A|5M^r ?5£ £JOj 2ACI. ^£r0l CH(20)£f 6112 CHMM^I (22)CHI ^&£|0f 2AQ. oil 2 2^ CH 

SMEI(22)}= SOI^ BgJ(26m 3tfe ™*0il0IEi ^(24)011 ¥^£ICH 21P. £0I£ 3^(26)^ £01^ 3gi 2 EH (VCM : 
Voice Coil Motor 30) M ^§6r^= Of 3 Hi ^ CH ^ M £i (28) CHI 2! S3 311 ?jx|o-r3 21P. M0|£ 3& (26)011 g^Sb Sf?fe 
bllCH CH^Mai(32)0ll CHSrOj ^OilOIP &(24)S sl£A|3l^ §231 W4BAI2JCL 2^ Oil 01 El &(24)2| U2£ C|£ 

3 HS08)g ^saai ffi»^i(i6)» oisaisj 301a. 

§2b P£3(12)2| ^(34) LH CHI XHSSC}. 2* eaj(34)S sghajos «*^o| mqi s^6r3 21P. 

^ *!Ei£r Ql 01 EH U2(data f ield)2f ±ig g£( ident i f icat ion field)* S&6I2 21Q. ±|g 1^2^ EH £! ^^(^ 

&!P)e ^^6^ ZieflOl 3H(Gray code)^ ^^SCH 2iCI. ^^^1(16)^ QB M^jOil 21^ §£1 31^5^1 ^ 

of 01 . ci^b se(i8)# ^saa oi^^ck 

2 2^ 612 CI^B 2^0IH(10)S ZHI CH S 4- 21 ^ 2^1 A|^^(40)e SOI^Cf. A|^g(40)^ £l2/£hOI^(R/W) XH^ 
filS{44) 91 Hdl-^H sj^(46)0ll Sjo^Ol e*^l(16)0ll §tJS ^MM2H(42)M S»8H2 21D. ^MMBH(42)^ CI XI 1 
H^A1|AH(0SP : Digital Signal Processor), 0 r 0|3^H^A1l XI , O^OIB^^^MEi eoi SQ. (42)^ Cl^ 

3(12)^¥E1 g{^U 2fe CI^3(12)01I iSf ^l^oPI ^1^01 gM/^l xH^(44)S XIICH^i^S §Sb 2 

1*^2^ R/W XH^S¥E-i QJEHEIIOI^ SS(46)S S^^Cf. ojEilHIOl^ sj^(46)fe Iti^y SSEH2I 

Al^gOII PJEUHIOI^aPI $\o\0\ CI^B 2£fOIHM oMgofe Wffl Oj|HE| °i Xil CH U^M SS6f2 21 C[. 

e^M£H(42)fe S0|>: BiJ (26) Oil ^ g^Sfb VCM 11^(48)011 2& ^&2|CH 21 Cf. ^MM^ (42)^ VCM 

2j oj^| o. ^^^|( 16 )2J g3|o.g XilCH6PI ^loKM SIS(48)S XilCH^^M ^![CI. 

^§1^(42)^ ffl 51 2§ Dl!2d|(R0M : Read Only Memory) 2^ 0il2d| ^XK50)2I dlSl^g Oj|S£| ^ 

g ^A]|^ CHI S £1 (RAM : Random Access Memory) £#(52)011 S^£JCH 21P. 0il2£l £XK50 , 52)^ 4:H^^I0i ^ 
^A|3P| ^imOl ^MM2H(42)0II 21 or 01 Ar§£|0iXlfe S 8 CH SI QIOIEIM SSofU 21 D. ^H^?IIOi ¥&!2| orCr^AH 
^ ^ CHI AH Cfg M^2^ S^5l(16)g 0|^A|3|^ A|3 ¥&!0| 21 CI. A|3 m&S ^^^l(16)M §^2^ OIS 

Ai5i^ 5ie sesf^i mm ahs xiich s^a r 3 21a. m mm oiisah, oiie^i ^xkso)^ e ^g2j 5^2, 0 

2 §J ?|X| 9-JI^J 5^5r3 21201, OrBHOil 9|^s[ br2r 1*01, =?m^M AlOil 0j|2E| £XK52)01l 0|EH^ ^§ 

^moi xissa. 

2 3^ ^MM^ (42)011 2i6 r 01 ^^£J^ mH^ICH ^ ^HM9I|CH^ AH a XII CH Al£g(60)e SOI^P. AH S XII CH 

Al£ij(60)g &&J\()6)J\ Cl£3(12)2| M^Oil S^ol ^x|or2^ Se^Cf. eMM£i(42)fe 2^:>I(16)M XIMM 

^ Oil AH XII1M^2^¥EH ^ Bl X^Oil ^jxle^ AH^^ §^2^ 0I^A|3|fe AIB ^^°}P. AH^^ M^3f XH1M^ A r 

OI CHI $\X\& mU 2^ 3 01^21 esiioj 3e , |0 | 3Eb CI^B(16)M g^JOl^ g^CHHlP. Olfe 

}|( 16)31- PrSa£i ^2 ^ 3r^2^ s^OI^XIM ^^l^2^ e^M£l(42)5r 5!M oig&Cf. 



M0\ A|^g(60)B 4rH^?-IIOi % 6FE3I0IS ^§^I(62)M S»ffCK ^§^1(62)^ ^ C 16)^h *Hm§Mo S1 =i 

EH 0IS£J^ gHI >l£l SEb ^ x| X B M l§i 4* 2iC|. ¥|X|fe S&3IU6) fcttS gJ°J M^£| 3£j|0| 3E1 i-{CH^E^ 
Ml !§£ICH 3 4^ SIP. ^S^l(62)^ SES* S£PI<16)2| gXII ^£ -V. 81 gXII ?^E A 0 M l§t 4- D3I0I 3 

= te (42)^1- XII CH Al^g (60)011 ffieiAi £^1(16)21 I^Sf 3*t8}?ll S 4^ 2iEH| 5PI 9I8KM S&3l(16)M 

AH^g ?jxlS g^OI 2UH ^MiJElCH H 4* 2iCf. 

gMM^ (42)^ £S}|(16):» ^(34)£| 39101 3E1 g.'CH^ IQfCf E»2I(16)£| £31 ^X| X ( , ^31 ^E V, S! £31 
3|^E AiM JWtl^O. e^M£i(42)fe S^S (64)011 AH £21 ^4 XI X } 2f £ Jil ^ XI X tt £| XFM 2£h£hCL M 66011 AH 

e^MBH(42m til 91 ^ ei i^^ 3^ M0\ BaeiSj* SeS(64)2| 3UII0 XI §§ St E,3 aittSCh 

S ^2(68) Oil AH g3| ^E V,2* ^ XI §S & E.2I 1^011 AH gfll ^E VM StfSCf. 70011 AH e^M2H(42)^ bl 

31132] 1^^ 3^ XJICH »3£ISj» »tf g&3(68)S| S^S IHXia ^E S§ St E V S 30tf»Cf. 

3*^E §§ St E a ^ 2i, v §(72)01IAi g3|| J^E A, 2* ^E §§ St E v 2| £hE^¥Ei &JX|| m^E A.M a^»2SM| 

^I^£|CH5ICI. ?^E §S Si E.fe S0|^ 3^(26)011 g^Slfe e^AI^U SErr A| 31 feCHI Af§g01 SES 

2§^i(16)2J m^&ISi BSAI^IteOU AfrgSCh 

3^E §S St E 8 ^ SE§[ HIES?-!E(feedforward) :>F^E St A'M ggAI^PI $\o[0\ ^§J|(62)0il g^a. EIE59I 
E 3^E St A' a ^ EIES^-IE XHI CH ¥51 3I38PI ^ ShOi §©§(72)011 gg£l CH § 4* 

z*2*S| ©tf §©§(72, 68 » 64)011 g^£Jfer £31 A,, ^E V, Si XI X, 0^ CHI J\^Q0]X1 SICK 

£ g*S2| gJ ^ A| 011 Oil AH , 3^E 9-II3S 4^*J 131 I* 01 §£JS A^°J H*g2| 3>^E 31 38 S»»CL 




O^IOIIAJ, 



K A = ^E &4^, 



i„ = eoi^ 3^011 g^sfe s ch mm. 



Ts, = HIi->l S ^ CHI AH AH^^ ^^^^ ^^^IM 0I§AI3I^QI AIB A| 21m 2\0\®O. 




^E ^S^S ^^E ^S^ie ^Mt^ESMi =?m 4 s &CL 




¥^^E^, [>§SJ 4-S, v ^ 3JU- Ol^^oj ¥1X1 ^ £ ^l^^^^Mi 4^ 
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£3 4a-4ci= M21 mm AI32J 2^°J ^£ ^ ^Xl ?-J|^£M £01^0. CI^B H£fOIH^F SSttt t£H , Q± 

3 H£fOI«^ §S1 ^l^o^U SE^ 3131 ^ §§§ 4-61 28 330ICK 01 ggg A|H ^&0]| HfdfAH XJM^OilAi 

^bho S oi^gb W9.^ mo. aib §2*011, ahs§ m^^j- ahss 

XI 2| Q\m 3H £l ( A| 3 1J0I Xsk)^ e^M2H(42)0il 2J6F01 ^§1* ^ 2iCf. AIB AIZIB 0I&32J 0I&321 ^£ 

31 Ol^^eJ ?ixl^ JI^EPI SOil 2^1011 l\\tt£\0\ U 4> X* M0\S\ Clg^i &D\\t= t=T»^ ^S^^^Mi 4> 



2 EilOIMOj) ^iil US 8^2. £UM 52JMM AK)|°| A|3 A|^M SSoPI QeHJ SJHai^M Olg 

^ac = ^i*r + "TTTTi 77T" v^sar ~ Xsk ) • 



2 1g X^v. T a ^S EilOIM°J 2 8*121 ^ EHM Xllg&DK 



I 


I 


2 


3 




N 


XsK 


XsKl 


XsK2 


XSK3 




XsKN 


Tsk 


Tski 


TsK2 


TsK3 




TsKN 


& 1 



AfS ¥&! §21011. Al^gs t*^}|§ oh E2ho S¥E| [|f §§«og 0l§A|fJ (EH ££*:>|2J $\X\ , ftg 3 

§5f£s 2H4-M fciei« 4- ?JLQ . £ 3011 £A|g AHS MO\2\ &tf S&SOilAi 0|£^oi Oil AH at§ IJtf 

6PI 6^01 3SII0I ^MllOil ¥^5f^ 0I«SS2I J\\^m GESfc 30! bH^o^O. 9-II3M ^SK* 

*i 1.2,3^ £0il2](n)H^ £^£J^. 4*^<N 421- a = S: Oil CMISJCH Cfe^ US ^S^M ^^Al^iCf. 



, x 2nX SK . ( 2n 

jy SK I SM ^ iy SK ■ 



v(„) = X « [l - cosf 



, and 
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01 31 Oil Al. 



= 4^*1 5S¥EH ^iH AlZh 

N SK = ^MM°J 8 
n = ^ 11 

Afoi^f gilE CHISai CHI XiSS EilOIMg OlgoK* 3II#E|0| 1! ^ SACK ^^1^2^, M9J2f 3Afoi SH 

^eh ^s^m- c\ms\ A ^oi hi a mm oq £ | § oj s^i^m ^xm putsch h 4* aia. 



cos 


271 


-sin 


2n 








[ n sk\ 




sin 

_ 


271 


cos 




2n 




."ad 


{ n sk\ 





x {n) 

x (n) 

s . 



*.<o) 



-[SO 



as^oii a§2i gjeia ^ ®mnm oise 4= sip. 



fe ( " + °) = cos fe) co fe") - sin fe] s, fe") ' and 



AH £ s & sojojj, aegaK42)fe £ £JKH A|2j01|A1 0|^°J , OI^^PJ ^£ % 0|^*jPj 3I#6HI 

, gill XI , ^£ ^ 3M*£ 338101. CHI AH pj^*[ bh2f 301 £ 3011 £A|S XII CH ¥H0|| Gil 01 EH M 

xiEJ^CL ¥ SI XtH . Ail ^M, S2| ^MMOI mm XI B*3I(16)2| §^°Ji JQI018*te Ana ¥&0il §^£]£i= &.^5|2S 

*ieiscl 



L¥EI S^o^l ZieilOl 3H1 gJOiMSJ ^ 91^m o[J\ $\o\0\ 5j CH ^j2J-6H AHi 

:fe CfMD]- ^0| IHI#£|Oi § ^ SICK 



1/ - AT / 1^. 



,2|a. 4M oigohOi 5ICH AI3 AlZIHj- 5]CH A|B 3 0lte 301 4- SID. 
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x M — v l 



MB SOI X*^ MB SOI { XK_{SK } A {M } m £3* ST OCH , ^^^1 siCU Stg oPI ^ 

of 01 3£^E( CO ast) ^2 001 £|£^ ££J£JCH XiO\ 22^§ AlZJg Qm »S*!0II 2\3[0\ 

S^aCH 1! 4- SACK 



Aia a op* { x} v _{sk } a {m } aa m S¥oii oi&^ei «xi . oi«ssei 

^S^Oil Sjmoi (n) £0il2J01IAH 4* 



^£ §J Ol^^o] CfM2f HI 



, and 



= dCC -- 1 



AC 2« 



sspp* gj§&> ^xig- ut= omit 1*001, 



a(/i) = 0, 
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m = *acc + - A£ /2) 



, x 2712^^ . f 2tc ^ 



OPI01IA1. 
^C5T = T cst V max for T CST at coast phase 



^Occ = (X S k - Xcsr ) / 2 for 7^ / 2 at acceleration phase, and 



^Gdec - ^Gjc - X ACC - X csr for 7^ / 2 at deceleration phase. 



A|3 SOI 31 { XF_{SK } A {M } It iJll^ CH, 15 ~ 27 Oil d>£UH 014^21 ^ Xl , 0|£>^PJ 

^£ 3! ?1^£M 3\\tto\H, £ 321 M0\ ¥H01I 0|£^PJ ^11 ^gt^Cf. 

s^pj §^ epjoii, ci ^3 ^£foi«^ a[°i wmz\ mb oisskh mb 5Lo\mo. 3&hu, 

39J &EH ^ OIIS MCH CI ^3 HdlOl^f H20II & EH CHI 2i^U 2£ ^3 Oil AH CLH , C|^3 H^OIJ^b Al 

B £bH£! UE>^ 5^ 01 CI. OjIM MCH, HSOII/d £01^ 3S 2Ei°J SOI^ 3^ 29 011 fe^ OPI 

A|5M2H| g^rBfe SSTOI 21° 01, 3£H AH «g S^OII SJorOl ^CH£! 2^ Si E 8 M ^^MHQ. ^3°.^, 2^ S 
g E a 2l^ a§ VCM 2W0II 2|8r01 SSI 4 h EH^I- s2H£>Cr. Olfe Pi§ SKset 1 1 i ng) §2*011 Sbi^l 

£j&*1 &EH ^ At EH Oil AH 2^ PJS^PJ A|3 2 31 ^ofOl, S ^§8 S&OII 2>I3101 *|g^P_^ 

A|3 AlZfM 5§§[Cf. ^S§1 &2*m SSSrfeCII OlBigOl 2l?l IMS Oil. AI3 A|Z!^ 2^ CHI 6JS V.„Oil 5>lol01 ^ 
5§^Cf . PJSJ VCMM ?ea^ 2^01 ggorE. VCM SWb S# E.£f aj^/^o^ e^o^Cf . 01 S^Oil 



, and 
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Si. CH AH , £M\ 2# SI2£?9 ^£ 2*2* ^g^o^ ggsjos. *JXi! ^£2f ^31 ^£ Ah 

0151 ^£ OlIBi V err <y ^ 2^*1 gJ3||2i THLD, DlSlgJ 51010. BdHLl, °im VCMM 9§A|3lb SgJOl g^o^XI 

&m 3¥0il£r £j*il VCM ^31 »0|3* UBj, ^Ul ^£21 ^31 ^£br XfOl^h U^l @CI. 3 £16*01. 

A|3 ^ eOll 5iCH ^£ Oil EH V.,,^ THLOi SCf ^ 3^011 VCMM ^PgAI^I^ S^OI £^o r XI &CJ3 

y 4^ SICf. VCMS ^eA|3|^ S2J0I ¥^§* S£oPI ?jo*01. CIM A|B ^ Oil AH AIB ^01 Oil SCI SfS 2 

¥? S^2| ^HfOil W&M AIB AIZi T^M e^UI^JCf. £ 5-78 OI54S* 01I^L|^2J £A| Oj|« SOI ^Ch 

SE 5tz S USSI gJ ^A| Oil Oil 0}^ s^lSJ £S500°I ilEf £A|£t 5 0|Cf . 22|s* «Jg8 21^°^ EfSI 8 
(power on) X\D\ £19- e^OII ^^£J^U SE^ ^§321 51^21 0IS2I S^'S AI2.KW . £ 5M S23F0j, gt 

S5008 N eU^£IM !<«,. EilOIMOl DilH£|{Oj|M MCH, £ 22J (Hl££| (52)) Oil ^££i^ M^(510)0ilAi Al^SCf. K 3ca 

,. EII0IM2I a^lfe S 121 33121- ^D. M^5150ilAi , K^,, EilOIMUiS] 28 °y^dlM8 1S ^§@Cf. S ^S°J ±J 
A| Oil Oil AH ^ K^. E1I0IM8 5 121 ««« & ^ 

£ 68 g g*g£| gJ ±JA| Oil Oil CQ-ll ^9il^g at§ £§oPI ?|& &g (600)21 of£i £AIS 2J0ID. S gJgSI g» 
tiAl Oil Oil AH , "^(600)8 ^ A|3 e 21 Oil ^i^Cf. 01 ^g Oil AH, £i CH ^£ Oif 8H V e(r br TW^SiH ¥ gJ3IStj& dlJHSa 

. v, rf ^ amsjist thld,sci s s^oii k^,.^ s&i aib Aizm xiisspi ^\mo\ e^a. om »ei. eia, v.„ 

^ X1I2S^I^ THLD 2 Sa ^8 S¥Oil K 5calo ^ HH^ A|3 AIZm XilgdPi ?im01 ^^ElCf. 

£ em mzoiw, ^s(600)8 Xsk s M^(605)oiiAi ai^sq. ^xh ah^^ afoisj >idi 

m% EilOIMOilAH 2J6F01 I§I 4^ ^Cf . X a ^r ^§£1^, lb S 1^¥EH Oil M II CH , X^F H 121 

2UM£|(XsK5)2i S?, 01 [EH Ife 5^1- SCf. 0121 EM- X^^f 22i!^£l AF0I21 St21 3^(0II« MOi, Xs^ ^ X^), 01 

fUi Ife CfS 2UM£I(01IM eCH, 20 SEfe 21)^ ^§1 51010. (600)8 5f^^ 4= V. rrjax ^h 02^ s^|sf£|^ M 

^(610)M ^^^D. M^(615)0ilAH, A|3 S SIKH A| ZIOil AH *^ S^S(68)21 #^21 ^£ Oil £H V orr £r ^l<^ 

SCf. 01 CH (600)8 V eff 21 SCH2t(ABS(V„ r ))a- V err ^M blBofe M^(620)^^ OlSffD. S.^ ABS(V er( )^|- V e , (JMX S 
Cf e S^Oil, 01 (IH V err _ eax # ABS(V erf )^ ^§olb M^(625)M 2^6^, 3^X1 ^8 S¥01lfe M^(625)M ^ 

mO. M^(630)0ilAi, ^g(600)8 A|3^h ^SSSl^Xi* 1S«[C[. Pi^ 3gj S¥Oil^, M(640)g ^^t^Cf. 
3gXI ^8 S¥Oil^, Q§ A| Z} Oil AH Cjg AH S SlEigM ^ IH^XI ^IOai8 M^(635)HS Ol^^Cf. M^(615, 

620 ^ 625)8 A|35r Hi^XI ^ AIZI^^ tfasiCM. Ol EH ^£ 0||B|S| 513^8 V errjMX Oil USSCf. 

£ 6S e^oh^AH, M^(640)0i|AH, V e „__8 Xil1^S2i gj^iat THLD,2f dlUQQ. 0| M^8 ^£ Oil£i2J 5)3^01 4:§2J 
2^ 01^2" XIM ISe^CI. ^§2J ^^1^8 2i £^ &2J g^i^ 4^ ^§2J gj^gi THLD,8 £fe 

^^e(percentage)^ ^ 2iCf. OilM MCH . ^§21 gj 511^8 5%, 10%. 15% SE^ CH 4^ 2iCf. ^§2J S3j|^8 ^8 

St £fe ^j^MOl ^ 4- 3^16^01, AIB §21, Eh^S ^Xll ^£2f 01^^21 ^£ A^0|2| e ^§2| gj^l 

2>t(01IM M01, 10%) SCI ^8 S^Oil, H^Ajl^e M^(650)^^ Ol^s^Cf. 3gXI ?i8 S^Oife H^Ail^^ K^,. Ell 01 
M LH2J I ^^01 ^§2J at 6 Oil 2|6r01 M^(645)£^ OI^AIZiCf. 01 AHS^ ^8 e^t^ A| B IJO|(S 10il 

AH DM DM A|B ^2IOil AIB AI2J- T&Wk e^UI^I^QI Olg^ 3*0\Q. 0| St §J 6 2J °J 

^ ate 4- 2io. oiim mch ( aib Aiei8 1%, 5%. 10% se^ 3 oi^ at oil 2j6hoi m^\m =4 aia. 

H^Ail^^ V e(r . M ^ «I2^S2J gj^liat THLO^f b|3£l^ M^(650)e ^^^C|. ^, 21^ A|B ^°}0\\ ^£ Oil^2J £|3at 
01 XII2£32] 511 at SCI ^8 S80ilfe, AIB AIZIOI pj§^ A| 3 di^rXI 4^ 2iCf^ SOI^ 

CM. K 5calfl EilOlM LH2J I ^^8 a Oil £|8K)1 e^aQ(«^(655) ) . a at 8 6 2f ^5i| ^ ^ 2iCI. 

(600) oil ^xn6^ ^aeoii PiohOi ^ffls^is mu. oum mo\, v aft _«,oii v.„2j ^J3ate nso^ cn^oii, aib §21 
oil 28 ^Moii o\m v,„2i s^ate v 8rfJvo oii xi§^ 4- ^ci. ch^ol v eff se^ v., r _ avo ^ am oi&si s^i ensi^ uim^ 
4^ sia. 0119 moi, v ef , SEh: v„«5F flna?iiat thld 1a so 33 3123312* thlo, b sc[ ^8 s^oii, k«,. ehi 01 boii 

2!IMai^ XJI121 ^ 6,011 2J3F01 e^r^ ^ , 2!^ V., f SEfe V.^.^^f 312^31 at THLD 1B SD B3 3l3S3l2i 

THLD 1C SP ^8 §80il, K^,, 81 01 M Oil 2^ 2iiMai^ SCI E 3I22J ^ 6 2 0i| 2J6F01 e^l ^ 21 CI. ^A^ 0113^1^8 

3i2S5iiat thld 2 oii£ ^mm ^ aa. 
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£ 7£ S BTS2I gJ £A| Oil Oil 0}e AI3 AlZie 5S6f^l ^ &g(700)2| setf HOl^CI. ^S(700)^ 0l^°J 
^Xl. ^£ S! ^£ fll^M 012 §1 2^ §13 E a 012011 ^g^JCI. 

£ 7# S^oFOI , ^S(700)^ SXH AHSS M0|£J >|£| X*^ I§3b M (7 10) Oil AH Al^SCh 01^ 

EilOISS ^A«^o^ Mi l§i 4, o^cf. M^(715)0!l/d , S 1(^2 EilOIM)# OlgohOI M( 720) Oil AH , 

T<*fe S 1 0il AH T*2f OHSAIIJOSMI ^§£101, °j*SJ HfiSfCfS £g 5)M OlgoK* 

(725) Oil AH T<*i= 5§2a. S S gA| Oil Oil AH , T<*i= K„,. EilOlM Ui£| \&M K scalB ( I ]M T^Oil e&SSMi 5 

SEP. Ei-SJ K«,.[ij2i &oi iacf e s^oii^, Aia ijoi x*cn^ vmm =?mMd\^ a^oi g^^oFCf^ 51 soi^ 

W, 01 CPi T*b l^SCI; 8*2 K scale [l ]2J 2*01 131- S¥0il^ A|B S0| X a Oi^ VCMS =?^M3\^ 2^01 §g3fD 

te 2!e £01^0*, 01 CH Tsk^ 2s*£IXI BteQ; Billl. K..,.[l]2| 2*01 1SCI S^Oil^, VCMM =?mQ\\ 

^o] 2^01 Olg&CI^ SOI^CH. 01 IH T^fe £J££!Ch 

^ S Oil AH & ^ &^0|, ^ ggg SOI^ agJ SEiM ?SA|9|te0l Olgge 2^ Oil e:HSK)l 2!S2«oS A| 3 ?-|| 
SIM 5Sof?l ?|© £ SXIM XII£2[Cf. AIB §°!Oil, °*gi 0|£^°l ^£21 ^XJI xhM SJOIo^b ^£ Oil 

EH£| £)IQ2*0l ^S2| °'3H2*SQ S 3^011, SOI^ 3gJ HEiM 9§A|3|^ 2^01 §f6HI S*CHQ 4* SICK 

a^asss. aib Ai^e d§ Aia s^oii Aia soi oil cHth aa §§§ opiai^ §raa. oife ai 

3 2ttie}(overrun)2J 3^gS SOI^I mo. 

S OR ^aiSOil ^£1 09/552,11221 'GENERALIZED FOURIER SEEK METHOD AND APPARATUS FOR A HARD 

DISK DRIVE SERVOMECHAN I SM ' 2f 09/609,6302] 'AN OPTIMIZATION METHOD AND APPARATUS FOR A GENERALIZED 

FOURIER SEEK TRAJECTORY FOR A HARD DISK DRIVE SERVOMECHAN I SM ' eOJI J|^9 OKHS Ah 2J Hf§ A|3 ohH P^B 
01^ AHa0i|3fU^01l£ ^ SIS 51 01 C|. 

s ^ , ai^s i°£Ai ^ ^hm?-iich^ ^mm u, e ^bm^ ^2^2^ 

SSeh ^SI *Jijo^ 3E Aiia&MMOICf . °^B^ 5Efe 3^ AilBSiMM^ Ail AH OHxIiOil XHSSJCH H 

^ SE^ 2^ OH^I S£^ e^^OilAi «l^Hf£f g^EH CHI 0| EH 61S0II °J6f01 ^ SID. Ail AH B 

m ^ OHxilb H§ SE^ ^ CHCLi^ OHXIIS SSthQ. Ail AH U)\X\\2\ 0\\^b= sj^ 

. ShSEfll DIIHdl ROM, MSil4H OilSdl, OIEHOUUM ROM(EROM : Erasable ROM) , M^HI P^3, & CI^B. CI 

^a, OH XHI , ^£ ^Ef^(RF) ^, #01 g^Ei Qj 01 EH 2Xh % xH^, ^ S3| . 2 XML RF 

s, 1^ 2^ OH »l ^1^ sun ^ aife WnH& SSSCh 

£2011 £A|£|Oi ^§9 ^§£J ^A| 011^^ BXI ^ ^S2J Oil^AH OloHSOi XIH, g ^S2J g^M !l§ofb 
5101 O^LICH, S g^SOl ^ls ^01^ Oil AH S ^ h SOil ^|#£l ^|^^ A^^oj g ^ Oil AH £ Q&m QB ^SOI 



bh2f ^01, g g^gOil 216^ SOI^: a^ SEiB ^^AI^I^Eil 0|g£j^ 2^ Oil B^6K)1 ^^^^^ a|3 ?-ll^ 

m Aisoii^mee °j§5|25 xtich^ ^ sjn-^h ^^ssidi, mm aib enoiiAH sw^£i 



S^PS 1. 521 i^b CI^B; 



n 



^^^im &01 ci ^ a si SSI Pf^iy oieAi^i^ 2^01101 a gr, §y 

11I?!j2^¥Ei XH2M^°S AlHSfe 3 3 011 g&5hOI , 11§?!j2S¥0 M2=2*D\X\9\ A|3 20IS gSSI- 
AI3 a 01 Oil CHS* 30^8 ^£ 3£ «3I ^£ AhO|2J ^£ CHI Oil g&oK* A|3 9 01 (HI e^S A|3M 91 » Al 

3 AI2i, A|3 Al^iM IS6H1, ?-JI^M 0IS3KM »MSa{2£¥EI XH2M^°^ 6PI C|^3 SSi I^S 

2 a &o\ &*ko\m oi§Ai3i£= xiiojofe set&s ^§2^ ms. c\±b hbfoih. 

2. 3I1»0|| 2iOU-i, A|3 a 01 Oil CH& 012 AI3 g2[0|| 3||tfS ^£ Oil 3 31- ±*j£J gJ3l& 

aa e s^oii, ^§£i ai3 ai&s §^ap 0 '| ^S2s 6fE p^a hefois. 

3. XII2S01I £PI ±%2\ £3IU9 0.01%0il Ai 50%A^O|2J g^NS gtfc 21 ^3°£ ofe 3[H 
CI ^3 H£f0|^. 

S^S 4. XII2S0II 9X0\M , &J\ ±™2\ S3llStS 0.1%0||AH 30% A^ I gjf Sfe CI ^3 Ed* 
0I«. 

5. XII2S0II &OUH, £>0| ^Ifd^ A|3 S 01 Oil CH© 0IS AI32J A|2* ^£[011 3||#a ^E 0j|a-|2J £| 

ch&oi gj^i^scf e s^oii, ±*2\ £3ig(sj ai3 Aizm e^Aiue site ci^a Hdf 

oih. 

SI^S 6. XI1 1 S0|| 210UH, 6TP| A|a ^QIOII CH& 012 A|3 SfihOII 311 tt@ ^E CMia^Ph ^§£1 S3II& 

sjs a^oii, ^31 a 9 Ai3 aizim it^Aiua mte m= P^3 h^oih . 

7. JII6S0II 2^CH Al . S§fyb AI3 2 01 Oil CH& 012 AI32I AI2* g&tO|| 3i|#E! ^£ 0HB4SI £j 

CHStOI ^§2J £J3||&eP a»S 3^011 ^5HI^9 gJ^M AI3 AI21S &:£A|Ug §^ p^3 E£f 

01". 

S^S 8. HI IS Oil 2iOMH , 2j§§yb A^oj Ef^2J ^£ J\\™m O\^o\0\ SI1§^2^Ej X1l2M^o^ &OI 

CI ^3 531 3^^£i ^31 a^^lg OI^AI^JM ^S2£ Sfe 61- E. C|^3 EE ELF 01 H . 

9. xii 1 soil ?io\m, &oi Ai3 a oi oil cHmoi ois Ai3 s&oii 3ii ^a ^se chi an mm gj^iiat 

£D 32 S3liatMD 3 ¥011 1^ A|3 AI^M ^l^^i ^S^S ofe 6I-H C|^3 HBfOIM. 

10. SXH AI30II die! ^XH M^if AHS^ M0I5J A|3 ^OIM l§olb &3j|; 
^XH M^jo S¥Ei AH^^ §^25 ^^3IM 0ISAI9PI ?le[ A|3 AI^M ISSfb B3||; 

namcfs, Ai3 ^ oi oil o\m ^ssi ^311 afoisi ^e oiiaioii e&s^oi aib aizim siofb e^ii; §^ 

AI3 1J0I §J AI3 A| 21011 3^e[ 941 ^ S 0lg6^ gXH M^^¥Ei AH^^ M^^^ ^31 C|^3 521 3^ 

g£l ^^3|g OieAI^I^ ££P|0il oii^ojioiE! oj^|A|5l^ B^IM fS2f 5^ CI ^3 S3! 

^ssai a^^jg oigAi^i^ ^g. 
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%=?m 11. hi 108011 ?io\m, &i\ mo.o\a&. aib sjoioii ch& 31 #s ^sj- g3ii ^se a^oisj ^£ chi en on ea- 
rn 01 AIB AI2M 5§6[^ E+^l^ A|B 01 CHI CHe* 012 AIB S30il 31 # ^£ 0HEJ3t £§2| S^ISteP- e 3 ¥011 
£§2| gfyf AIB AI2S S3WI9lte 33IM 5881 ^S2I 8*fe CI^B 531 ?t£Sa E^IS 0ieA|9|fe 8 



8^8 12. XI1 108011 £ICH AH , £PI AIB U0|(HI CH8 0I2 AIB g°H)il 3|lttS ^£ OlISH^h ±32] S3I&SCI ^ 3 
¥011 r^§2j AIB AlZfl m^M3\^ B3lfe AIB lJO|0j| CH8 012 A|3 S&OII 3||6*S ^£ CHI EH ^S°J 831 

S §¥011 0. 1%01IAH 50%2J LH2j ^3M A| B AlZil g3UI9lte B3IM 5881 ^§25 6^ CI ^3 52 

i ^snai 3^:>is oieAi^i^ as. 

8^8 13. XII1180II 2i.CH AH , AIB ^ 0| CHI CH& 0I2 AIB eel 011 3||^S ^£ (MI£H^ £§2J a^liatSP- e 3 

¥0]| 4:S2J AIB AIZJ1 #^UI3I^ 331^ AIB S 01 CHI CH** 012 AIB ^3011 ^£ Oil £1 21- 0.1%01IAi 

30% A^oi£j ^^isci e 3¥oii °i gjem aib aizim e^Aisife b:*im s^&i ^s^^ p^a s^i 

^^iy 3g^lM OI^AI^I^ »B. 

8^8 14. XI1 118011 2ICHA1, £>0| AIB 01 Oil CHe[ 012 AIB §3011 3I2Q ^£ Olia^ £32] &3l2*ap e 3 
¥011 4:§2J SBg AIB A|Z*1 S^A|9|fe B3fe AIB ^ 01 CHI CH«[ 012 AI32J **4*2| ^2*62*011 3||tfS ^£ 

Oiled 2] 5ICH&0I £§2| S3I&SP e 3¥0|| £321 ^aii AIB AIZI1 e^AI^I^ BJ1« 5881 ofe P 

£B 501 :»£aai 0|§A|3lh: ^S. 

8^8 15. H1 108 Oil SiCHAH, &3| lifiofP3 AI3 ^ 01 CHI Die! JI^S tiJI ^£ M0I2J ^£ Oil BH Oil g& 

ofOI AIB A|#l 5§o}b B3lb AIB 2 01 Oil CH & 012 AIB §3011 ^£ CHI aH £32J 8 311 2t SO 3¥0il 

±§2J ^811 AIB AI2J1 2h£A|3|fe B3|g 5881 Sfe P£3 531 ^£S£I 3^3IM 0|§A|3|fe 8 



S?8 16. XI1 158 (HI £10UH, £M AIB IJOICH! CHS 0I2 AIB m&OU ^£ Oil SI ^ £§2J S^giSP 

S¥0il £§2J AIB A| Z!H ^^A|3I^ B^llb A|3 ^01 Oil CH& 012 AIB e^Oil 3||^a ^SE OilEHPI 0.1%0i|AH 

30% A^OI °l ^^iMCf S¥0il 0.01%0ilAH 50% A^0|2J AIB Al^g ^£A|9|^ B^lfi 588M 

S Sfe CI^B 521 ^fS^^i 3^^IM 0I^A|5I^ ^s. 

8^8 17. XI1 158011 &OUH, AIB ^OICHI CHS 012 AIB g&OII M^S ^£ OIISH^ £§2j gJ^I^SU 

S¥0il £§2J gtye AIB AlZfg ^£A|9|^ B^l^r AIB ^01 Oil CHel 012 AIB2I ^^2| ^PL^^Oil 511^^ ^ 

£ 0iiai2J 5|Q2^0| £§2J S3II&SD S¥0il £§2J AIB AI^M ^£A|3I^ B^IIM £88^ ^§°S 61- 

^ CI^B 531 PhMHai 3^^l# 0ieA|3|^ . 

8^8 18. H1 108011 SiCHAi, «3| OI^IAI^I^ B^fe AIB S0| ^ A|B Al^Oil B^el Ah2J Hf^2J Z>^£ 9-11 ^ S 
OIS^OI HI1M^o^ ¥Ei ^|2M^o^ Ah^| ci^B 531 Jl^mZi 3^^ie 0I§A|5|^ 3^^I0II S8S ^#0ilOIE-| 
%m 0|5|A|9|b &1\\W 5881 6^ P^B 531 ^Sgai 3^^IM 0I§A15I^ ^g. 

S?8 19. XI1 108011 £iCHAi, feOI ^fi5hP3 AIB ^ 01 CHI ^£2f fl^U ^£ AhO|2J ^£ CHI BH CHI §S 

mOj AIB AIZm 5§ofh e^il^ AIB ^01 Oil Pit! 012 AIB §30)1 2ltf9 ^£ Oil EH 51- Sfil SJ?|iat Of Oil ^TiLf 
mel gj*|& ¥1011 3¥0il 1S AIB AlZfl 5§5^U A|B A| 2i 2§f ^Xlofe B5IIM 5881 ^225 

Sfe P^B 531 ^hSilBH 3^3ie OISAI^I^ ^g. 

8^8 20. XI1 108 Oil SiCHAi , ^Ol ^XH ^^o^ ¥Ei AH^^ 3^^IM 0|§AI3|9| ¥|e[ A|B Al^l ^§ 
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olt: B?\\\= AIB HOI CH AIB AIZ! EilOIMM 0IS5KH e! XH e^o^^g AHM^ M^j^^ 0 |^A|3PI ^ °[ AIB 

Ai^e Hsmn. HQoH^a #g szj- st^ibiss oigse ci^b s^e ^issbi &mj\m oigAi^i 

§J^PS 21. o>H CI^BOtlAi ™*0HO|Ei ^011 ¥^9 CI^B2| S21 3^1! £H OI^AI^I^ £J^A|3I 

fi« H^BUjm »fc ij^EH 01 g D\^m OH XHI Oil 2iOUH, 

^XH AIBOII CHS eiXH ^^Hl AHS^ M^i A^0|2J AIB HOIg g§6fb XI1 1 g^Ei e= Dt$=s& H^Bii 3^; 

^XH S^SS^E! ah^° eh«o^ £^;>|g 0|gA|3PI ^ AIB AIZ1M ISofb Xil2 g^Ei 



^fio^Cf^, AIB H0| Oil Q\sl ^£21 £31 ^£ A^0|2J ^£ CHI CHI g&6*0l AIB AIZIM XII 3 

E.^ 3^el 55J^ 3E ; §^ 

AIB SOI §J AIB Al^Oil ESH^ ^£ 9-II^M 01 g 8101 HXH ^°^¥EI AH^^ M^o^ a^j q^B S^M 2^ 

oisAoife ^^oioii ii^ ^^oiioiEi gta oi^iai^i^ xii3 g^a Ji^m h^b^ sei sss 

m ^§2S »fe g^EH XHIS. 

22. HI2180II £1CH Ad , £J\ XII3 g^H H^BiS 3Eb AIB H0I01I CH» OIS AIB getON 3! 

6JS ^^21 £31 ^£ AhOIHJ aISJ ^£ CHI aH 4i§2J g|3|iatSa e S¥0]| ^§2J AIB Al^g g^AI3lte Xj| 

3 g^EH 3E1 SSSI 5^ g^e] XII M. 

S^Sfr 23. XII 2211011 SiCH/d ( 4PI XII 3 §^9 H^Biy 2Eb AIB ^ 01 CHI CH& 01 E A|3 M^Ofl 31 

Oil SH £32] gJ3l&SCf e 3 ¥011 0.1%0ilAH 50%2| g?| LH2j A|3 AIZ1M e^A|9|fe XII 3 g^Ei B 

m ?l3l[ H^BU 3E1 ^9H^ ofe g^EH XII 

24. HI22&0II 6PI XII3 g^EH ^feg* H^Bij 3Eb AIB HOI Oil CH§[ OIS AIB S&OII 31I 

6iS ^£ CHI aH 0.1%0i!AH 30% AfO|2J ^^MSEI B S^Oil ^SIM AIB AI^M e^FA|5|^ XII 3 g^Ei 

H^B^ 3E1 5fe g^Ei °^B^ X||M. 

S^S 25. XII22S0II SiCHAi, ^pj ^3 B <= D ^zy n £n g 2Eb AIB HOI Oil CHS OIS AIBSJ ^^2] 

mm ^zie^oii oiia-isi aicn&oi ^s^j s^iataa e s^oii ^&[§ aib aizim e^hAi^i^ xii3 

g^Ei ^h^^ 3EI 5g&§ ^S^^ 6fe g^EI H^B^ X||g. 

26. XJ|21^0|| 9iO\M. &J\ XII 3 g^Ej H^B^ 3Eb AIB ^0|0|| CH& 012 AIBSJ Al 

21 eeioii 3iAi£! ^££f ^31 moi^i ^01 ^£ chi an ^ h ^§21 gj^i^ap s^oii &°im aib aizim 

^^A|3I^ XII 3 g^Ei 3E1 S^^M ^§25 5fe g^Ei H^B^ XII g. 

S^S 27. Xil26^0|| 2iCHAi, ^Ol XII 3 g^EH H^B^ 3Eb A|B H 01 CHI CH& 012 A|B£| ^^21 

mm =?2}m&0[\ ^SE CHI a 5lCHStO| r^§2J S^IStSD S^Oil ^S°J °^o^ A|B AIZIM ^^A|3|^ XII 

3 g^EH ^^el H^B^ 3E1 ^§25 gSEi HSB^ XII M. 

&=?m 28. Xll21t> h 0il 2iOJAi, X1I4 ^SEH &^ ^f^sl H^Bg 2Eb A|3 H0| 91 AIB A| ZhOIl B»sl A^ 

Hf^2J 9-ll^S OlgoK)j Xj|1^^o^¥Ei XH2^i«o S gj\ c\±B 5^1 ^^§£1 S^^IM 0|§AI3lfe 

OH «1^0||OIEi 01^|A|3|^ XII 4 g^E] H^B^ 3E1 fiS&f 8^ g^Ei H^B 
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m XJIH . 



29. XII2180II Z10\M , M4 g^EI B= 3£b AIB HOI CH AIB A|» Eil Ol M« 

oigsna, usaias sei s^naiee oigma ^xh ^^^^eh ahs^ ^eho^ oi^ai^pi ^t! aib aizim 
s^s 30. m2=mmx\ e*ai aiboii ch© aib hoi a? aib M&m sssfb 331; 

AIB HOI §J AIB Al^Oil B>ISF01 CI^B ^SSfil SSPIS 0l§A|3|br 331 ; 

«±^3|2J ^Xil ¥)x|M 331; 

g3i ^ ¥ixi£i ^ixi §§ ate £y£Ai5>ibr 331; 

£31 3l#6fe 331; 

£31 £31 ^£ §■! ¥|x| 2*£| m^21 ^£ §§ ^^A|3|b 331; 

§§ 3011 gsmoi aib hoi°j Dien aib §3 oil ±311*9 aib aizim g^i ¥imoi aib aizim sspi ¥i^ ± 
aigm &m oiieaioii n§6[b 331 ; 

mU 0|^°J 519 31 4* M Si^Sfe ^aiOil ^ AIBM Olgmoi £^}|2f £31 ^^£1 3l#ofe 331; 

&&J\2\ £HI J\^^m ^§5fb 331; 

£31 2*21 £4=3 III H SSI H ?H^£ 2*§ ^^A|9|^ 331; 

^£ §§ 2*. E|HS¥-IH 2* ^ £31 3^£E 2*2] ^£E S3 2*g £jgA|3lbr 331; ^ 

3^£E 2*21 £H£0II m&mW ESPI2I g^^i 33IM SI^I ofe CI±B2j 5BI 

sa &mj\m oieAi^i^ gjg. 

31. Hi 30^ Oil °[CHAj , &2I H§5ib 331^ ^£ 2*0| ±%2\ gJ3l SiSD e S^Oil 01IH£IOI! 1SQ 

e ^isji! ate n§offe 33IM m*r ci±B2i S3# ^sgas a»:>i§ oigAi^ «>g . 

32. 3I31»0II , X|§8K= 33lbr ^£ §3 2*01 ±33 £J3I 2*£Cj e S^Oil 1.000131- 1.5M0I 
2J ±9||fi8 &m Oil 2 £1011 ^§5fh 33IM SS&e ^S2S o\\= C|±B2i 521 3£S BH ^^^IM 0|^A|5|^ ^ 



m=?& 33. HI31S0II SiCHAH, ^Ol Ai^o^ 331^ ^£ §§ ^01 0. 1%CHI AH 30% Ah0|£| ^^gSCI ^ S^Oil 1S 

□ e ±^l^g CHISdl Oil XlSSfe 33IM SgSi ^S^M Sfe CI^BSJ 53i ^^^IS OieAI^I^ 

ty- g 

34. HI 30^ Oil 9XO\ M , HSofb 33te ^£ 2*0| ±§S| gJ3l MCI S^Oll 1SC| ± 

9ilHH DlieaiOil HSofb 33IM 6^ P^BSI H3S ^^^IM 0ieA|3|^ ^S. 
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35. XII 34 ^011 SiOiAi, £J\ JHSohfe &D\\±= ^£ §§ 2*01 ±§£J MC[ Sfg S^Oil 0.99992f 0.5AI- 

01 ±3\\<M^ KM Oil 2 £1011 XlStfte E+^IS S^i ^§25 Sfe C|^B°J 521 Sg*}|M 0\^M3\S= 



36. XII 30^ Oil , HSoffe B^lfer ^£ §S 2*01 £e[ g!3|| 2*fiCf ^2 6Hf gJ3|| 2*SQ B 3 

¥011, ^2ilS*i! 2*£S 1M Oil 2 dl Oil HSolb ofe CI^B°J 331 ^Sijai SsPlff 0I§ 

At 3| 
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n e?Hsis #f 
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Kaccle[l] = 1 , 
I=0~N 

\ 



510 



515 
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Xsk SS 710 

I as 715 



Tsk 71 720 

T«2S r _ — -725 
Tsk =Tsk * Kacoie [I] 
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